Introduction
In this study, adaptive PSS tuned by using measurable state variables at generator buses is developed. The PSS parameters are tuned based on eigenvalue analysis for a low-order simple linear model of each generator obtained by identification every second to keep power system stable. Digital simulations for transient stability analysis are carried out for IEEJ WEST 10-machine system model. It is made clear that the stability is improved only when dominant oscillation is identified at generator bus.
Low-Order Linear Model
Linearlized model of electric power system is used for steadystate stability analysis. A model which contains all components of the system is difficult to obtain in the real system because too many parameters are required. In this research, a smaller model is proposed at each generator. The 5 th order differential equation shown in Fig. 1 is developed at each generator and treated as a unit to evaluate the stability of the power system. The low-order model consists of block diagram of PSS and relationship from output of PSS to input of PSS with limited variables which are identified by least squares method using ∆Pe and ∆ω measured at each generator bus.
Parameter Tuning of PSS
First, eigenvalue sensitivity with respect to each PSS parameters is calculated. Then, the amout of each PSS parameter to be changed is calculated by linear programming with the following objective function;
⎞ ⎟ ⎟ ⎟ ⎟ ⎟ ⎠ ∆α i → min · · · · · · · · · · · · · · · · · · · · · · · · · · (1)
Fig. 1. Local low-order linear model
Here, S ik is eigenvalue sensitivity of eigenvalue k with respect to parameter i. ∆α i is the amount of the parameter i to be changed. There exist limitations for ∆α i .
Simulation Results
Transient simulation analysis is done for IEEJ WEST 10-machine system model, which is modified to make the steady-state stability almost unstable by increasing output of a generator and consumption of a load. Since 1 second after the simulation begins, white noise has been injected into the load node as the load fluctuation. Identification of the local low-order linear model at each generator also begins. From 25 seconds, linear optimization is repeated every second to tune each parameter of the PSS. It is seen from Fig. 2 that the amplitude of the oscillation is decreased after the tuning begins because the steady state stability is improved. From Fig. 3 , the values of imaginary parts of eigenvalues obtained from each local low-order linear model are spread in the wide range after the oscillation corresponding to the dominant mode is settled, because the oscillatory mode is not identified any more at the generator bus. In this study, adaptive PSS using measurable state variables at generator buses is developed. The PSS parameters are tuned based on eigenvalue analysis for a low-order simple linear model of each generator obtained by identification. The low-order model consists of block diagram of PSS and relationship from output of PSS to input of PSS with limited variables which are identified by least squares method using ∆Pe and ∆ω measured at each generator bus. The identification for the PSS parameter tuning is repeated. The PSS parameters are tuned every second to keep power system stable. Digital simulations for transient stability analysis are carried out for IEEJ WEST 10-machine system model. It is made clear that the stability is improved only when dominant oscillation is identified at generator bus. PSS Keywords: PSS (power system stabilizer), adaptive control, steady-state stability, eigenvalue, least squares method, identification 1. 
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⎞ ⎟ ⎟ ⎟ ⎟ ⎟ ⎠ ∆α i → min · · · · · · · · · · · · · · · · · · · (6) k 0.01 k 8 20.0, 0.1 t 2 10.0, 0.1 t 3 10.0 · · · · · · · · · · · · · · · · · · · · (7) 1 PSS 1 0.05 
